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Mr. John W. Walton, P.E., Director

Division of Air Pollution Control

Tennessee Department of Environment
and Conservation

L & C Anniex, 9th Floor

401 Church Street

Nashville, Tennessee 37243-1531

Dear Mr. Walton:

We received your letter, dated March 21, 1995, requesting
guidance on EPA’'s "official position" regarding federal
enforcement of Tennessee’s ambient gaseous fluoride standard.
You also asked whether this standard should be viewed as a
federal requirement with respect to the title V program, once it
is approved.

As stated in a letter from Mr. Douglas Neeley to you, dated
March 14, 1995, the concept of federal enforceability of a SIP
provision is comprised of two distinct elements. First, EPA must
have a direct right under the Clean Air Act to enforce the
provision at issue. Second, a provision is federally enforceable
only if it is enforceable as a practical matter. EPA has not
established a National Ambient Air Quality Standard (NAAQS) for
fluorides or hydrogen fluoride. Although several New Source
Performance Standards (NSPS) regulating total fluorides have been
promulgated, these regulations were promulgated under Section 111
of the Clean Air Act specifically because fluoride is not listed
as a criteria pollutant. It does not appear that the hydrogen
fluoride standard bears a significant relationship to the
attainment of the NAAQS. TIf it can be shown that there is no
positive relationship between levels of hydrogen fluoride and the
level of any of the criteria pollutants, then this provision
would not be federally enforceable. Moreover, if this standard
is not federally enforceable under title I, then it will not be
federally enforceable as a title V applicable requirement.
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Karen Borel in the Air Programs Branch of the Air, _
Pesticides and Toxics Management Division is the principal
contact for this issue. If you have any questions, please
contact her at (404) 347-3555, x4197.

Sincerely,

: @wg/ﬂw /7%

Douglas Neeley

Chief

Air Programs Branch

Air Pesticides and Toxics
Management Division
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2. HEALTH AND WELFARE EFFECTS OF FLUORIDES

2.1 INTRODUCTION
In accordance with 40 CFR 60.22(b), promulgated on November 17, 197

(40 FR 53340), this chapter presents a summary of the available infor-
mation on the potential health and welfare effects of fluorides and the
rationale for fhe Administrator's determination that it is a welfare-
related poilutant for purposes of section 111(d) of the Clean Air Act.

The Administrator first considers potential health and welfare
effects of a designated poliutant in connection with the establishment
of standards of performance for new sources of that pollutant under
section 111(b) of the Act. (Before such standards may be established,
the Administrator must find that the pollutant in question "may contribu
significantly to air pollution which causes or contributes to the endang
ment of public health or welfare" [see section 111(b)(1)(a)]. Because
this finding is, in effect, a prerequisite to the same pollutant's being
identified as a designated pollutant under section 111(d), all designate
pollutants will have been found to have potential adverse effects on
public health, public welfare, or both.

As discussed in section 1.1 above, Subpart B of Part 60 distinguish
between designated pollutants that may cause or contribute to endangerme
of public health (refefred to as "health-related pollutants") and those
for which adverse effects on public health have not been demonstrated
("we]fare-re]ated pollutants"). In general, the significance of the
distinction is that States have hore flexibility in establishing plans
for the control of welfare-related pollutants than is provided for

plans involving health-related pollutants.
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In determining whether a designated pollutant is health-related
or welfare-related for purposes of section 111(d), the Administrator
considers such factors as: (1) Known and suspected effects of the
pollutant on public health and welfare; (2) potential ambient concentrations
of the pollutant; (3) generation of any secondary pollutants for which
tﬁe designated pollutant may be a precursor; (4) any synergistic effect
with other pollutants; and (5) potential effects from accumulation in
the environment (e.g., soil, water and food chains).

[t should be noted that the Administrator's determination whether
a designated pollutant is health-related or wel fare-related for purposes
of section 111(d) does not affect the degree of control represented by
EPA's emission guidelines. For reasons discussed in the preamble to
Subpart B, EPA's emission guidelines [1ike standards of performance for
new sources under section 111(b)] are based on the degree of control
achievable with the best adequately demonstrated control systems (considering
costs), rather than on direct protection qf public health or welfare. This
is true whether a particular designated pollutant has been found to be
health-related or welfare-related. Thus, the only consequence of that
finding fs the degree of flexibility that will be available to the States
in establishing plans for control of the pollutant, as indicated above.
2.2 LFFECT OF FLUORIDES ON HUMAN HEALTH'

2.2.1 Atmospheric Fluorides

The daily intake of fluoride inhaled from the ambient air is only a
few hundredths of a milligram - a very small fraction of the total intake
for the average person. If a person is exposed to ambient air containing
about 8 micrograms (ug) of fluoride per cubic meter, which is the maximum

average concentration that is projected in the vicinity of a primary



ajuminum facility with only mediocre control equipment (Table 9-5), his total
daily intake from this source is calculated to be about 150 ug. This
is véry Jow compared with the estimated daily intake of about 1200 ug
from foou, water, and otner sources for the average person.

Few instances of health effects in peop]e'have been attributed
to community airborne fluoride, and they occurred in inQestigations
of the health of persons living in the immediate vicinity of fluoride-
emitting industries. The only effects consistently observed are
decreased tooth decay and slight mottling of tooth enamel when compared
to control community observations. Crippling fluorosis resulting from
industrial exposure to fluoride seldom (if ever) oécurs today, owing
to the establishment of and adherence to threshold limits for exposure
of workers to fluoride. It has never been seen in the United States.
Even persons qccupational]y exposed to airborne fluoride do not usually
come in contact with fluoride concentrations exceeding the recommended
industrial threshold 1imit values (TLV). The current TLV for hydrogen
fluoride is 3 parts per million (ppm) while that for particulate
fluoride is 2.5 milligrams per cubic meter (mg/m3) expressed as elemental
fluorine. |

‘There is evidence tnat airborne fluoride concentrations that
produce no plant {njury contribute quantities of fluoride that are
negligible in terms of possible adverse effects on human health and
offer a satisfactory margin of protection for people.

Gaseous hydrogen fluoride is absorbed from the respiratory tract
and through the skin. Fluoride retained in the body is found almost

entirely in the bones and teeth. Under normal conditions, atmospheric
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fluoride represents only a very small portion of the body fluoride
ourden,
2.2.2 Ingested Fluorides

'Many careful studies, which were reviewed by the Nafiona] Academy
of Sciences, have been made of human populations living in the vicinity
of large stationary sources of fluoride emissions. Even in situations
where poisoning of grazing animals was present, no human illness due
to fluoride poisoning has been found. In some of these areas much of
the food used by the people was locally produced. Selection, processing
and cooking of vegetables, grains and fruits gives a much Tower fluoride
intake in human diets than in that of animals grazing on contaminated
pasture.

In poisoned animals, fluorine levels are several thousand times
normal in bone, and barely twice normal in milk or meat. Calves and
lambs nursing from poisoned mothers do not have fluorosis. They da not
develop poisoning until they Begin to graze. Meat, milk and eggs from
local animals contain very little more fluoride than the same foods
from unpoisoned animals, This is dueAto the fact that fluorine is
deposited in the bones almost entirely.

2.3 EFFECT OF FLUORIDES ON ANIMALS'

In areas where fluoride air pollution is a problem, high-fluoride
vegetation is the majof source of fluoride intake by 1ivestock.
Inhalation contributes only a negligible amount to the total fluoride
intake of such animals.

The available evidence indicates that dairy cattle are the
domestic animals most sensitive to fluorides, and pfotection of dairy

cattle from adverse effects will protect other classes of livestock.
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Ingestion of fluoride from hay and forage causes bone lesions,
lameness, and impairment of appetite that can result in decreased
weight gain or diminished milk yield. It can also affect developing
teeth in young animals, causing more or less severe abnormalities in
permanent teeth.

Experiments have indicated that long-term ingestion of 40 ppm
or more of fluoride in the ration of dairy cattle will produce a
significant incidence of lameness, bone lesions, and dental fluorosis,
along with an effect on growth and milk production. Continual inges-
tion of a ration containing less than 40 ppm will give discernible
but noncamaging effects. However, full protection requires that a
time limit be placed on.the beriod during wnich high intakes can be
tolerated.

It has been suggested that dairy cattle can tolerate the ingestion
of forage that averages 40 ppm of fluoride for a year, 60 ppm for up to
2 months and 80 ppm for up to 1 month. The usual food supplements are
low in fluoride and will reduce the fluoride concentration of the total
ration to the extent that they are fed.

Fluoride-containing dusts can be non-injuribus to vegetation but
contain hazardous amounts of fluoride in terms of forage for farm
animals. Phosphate rock is an example of a dust that seemingly has
not injured plants but is injurious to farm animals. This was made
evident forty years ago when an attempt was made to feéd phosphate
rock as a dietary supplement source of calcium and phosphate. Fluoride
injury quickly became apparent.2 Phosphate rock is used for this
purpose today, but only after defluorinating by heat treatment. Phos-

phate rock typically contains up to about four weight percent fluorine.




2.4 EFFECT OF ATMOSPHERIC FLUORIDES ON VEGETATION'® > 4

The previous sections state that atmospheric fluorides are not a
direct problem to people or animals in the United States, but that
animals could be seriously harmed by injestion of fluoride from forage.
Indeed, the more important aspect of fluoride in the ambient air is
its effect on vegetation and its accumulation in forage that leads to
harmful effects in cattle and other animals. The hazard to these
receptors is limited to particular areas: industrial sources having
poorly controlled fluoride emissions and farms located in close
proximity to facilities emitting fluorides.

Exposure of plants to atmospheric fiuorides cén result in accumu-
lation, foliar lesions, and alteration in plant development, growth,
and yie]d.4 According to their reéponse to fluorides, plants may be
classed as sensitive, intermediate, and resistant. Sensitive plants
include several conifers, several fruits and berries, and some grasses
such as sweet corn and sorghum. Resistant plants inciude several
deciduous trees and numerous vegetablé and field crops. Most forage
crops are tolerant or only moderately susceptible. In addition to
differences among species and varieties, the duration of exposure,
stage of development and rate of growth, and the environmental condi-
tions and agricultural practices are important factors in determining
the susceptibility of plants to fluorides.

The average concentration of fluoride in or on foliage that appears
to be important for animals is 40 ppm. The avajlable data suggest
that a threshold for significant foliar necrosis on sensitive species,

or an accumulation of fluoride in forage of more than 40 ppm would



result from exposure to a 30-day average air concentration of gaseous
fluoride of about 0.5 micrograms per cubic meter (ug/m3).
Examples of p]aht fluoride exposures that relate to leaf damage

2 . ..
As shown, all varieties

and crop reduction are snown in Table 2-1.
of sorghum and the less resistant varieties. of corn and tomatoes are
particularly susceptible to damage by fluoride ambient air concentra-
tions prnjeﬁtei i1 the immediate vicinity of primary aluminum facilities
(See Table 9-5).

2.5 THE EFFECT OF ATMOSPHERIC FLUORIDES ON MATERIALS OF CONSTRUCTION
2.5.1 Etching of Glass’

It is well known that glass and other high-silica materiais are
~etched by exposure to volatile fluorides like HF and SiF4. Some
experﬁments have been performed where panes of glass were fumigated
with HF in chambers. Definite etching resulted from nine houfs
exposure at a level of 590 ppb. Pronounced etching
resulted 14.5 hours exposure at 790 ppb. Such levels would,
of course, cause extensive damage to many species of vegetation.
however, ampient concentrations of this magnitude are improbable
provided that a aluminum facility properly maintains and operates
some type of control equipment for abating fluoride emissions.
| 2.5.2 Effects of Fluorides on Structures

At the relatively low gaseous concentrations of fluorides in
emissions from industrial processes, 1000 ppm or less, the damage
caused by fluorides is probably limited mostly to glass and brick.
Occasionally, damage to the interior brick lining of a stack has

been attributed to fluorides emitted in an industrial process.
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Baéed on the information b ipter
2, it is clear that fluoride em have
no significant effect on human health. Fluoride emissions, however, do
have adverse effects .on livestock and vegetation. As Table 3-3 indicate
most of the domestic aluminum plants are located in agricultural, dairy,
and forest environments. Therefore the Administrator has concluded that
fluoride emissions from primary aluminum plants do not contribute to the
endangerment of public health. Thus, fluoride emissions will be conside
a welfare-related pollutant for purposes of section 11(d) and Subpart B

of Part 60.
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VII. COMPATIBILITY WITH EMISSION STANDARDS

There is presently no federal ambient air standard for hydrogen
fluoride. A number of states have promulgated standards [209-213]) for
control of emission of fluorides. For example, Wyoming has adopted a

fluoride regulation which states [(209] that fluorideé measured as HF in the

ambient air shall not exceed 0.80 pg/cu m or 1.0 ppb (part per billiom) as
a 24-hour average. Pennsylvania's standard [210]) sets the limit for
fluorides (total soluble as HF) as 5 ug/cu m averaged over 24 hours.
Monctana's limit is 1 ppb (0.8 ug/cu m) as HF. (211] Washington [212] and
New York [213] set two standards, one for foragé and one for ambient air.

In Washington, concentration of F in forage by dry weight (calculated as F

ion) 1is mnot tO exceed 40 ppm averaged over 12 consecutive months, 60 ppm

averaged over 2 months, and 80 ppm more than once in any 2 consecutive

months. Gaseous f;uorides in ambient air, calculated as HF, are not to

exceed 3.7 ug/cu m, averaged over 12 hours, 2.9 ug/cum for 24 hours, 1.7

ugfcu m averaged over 7 days, 0.84 ug/cu m averaged over 30 days, and 0.5

ug/cu m averaged over the period March 1 through October 31 of any Yyear.

In New York, concentration of F in foragé by dry weight (as F ion) 1s not

to exceed 40 ppm averaged over a growing season not to exceed 6 months, 60

ppm averaged over 60 days, and 80 ppm averaged over any 30—day period.

Caseous fluorides, calculated as F iom, are not to exceed a l2-hour average

of. ka5 caph 87 ug/cu m), 3.5 ppb (2.85 ug/cu m) per 24—hours, 2.0 ppb

(1.65 ug/cu m) averaged over l .week and 1.0 ppb (0.8 upg/cu m) averaged over

1 month. The American Industrial Hygiene Association [214] recommended a

Community Air Quality Guide for HF b 4.5 ppb  (0.0086: mg/em, m) for 12

i)



‘hours, 3.5 ppb (0.0028 mg/cu m) for 24 hours, 2.0 ppb (0.0016 mg/cu m) for

1 week, and 1.0 ppb (0.0008 mg/cu m) for 1 momth.

‘These standards were not established on the basis of protection of

‘human health, but on the basis of damage to livestock and vegetation.

‘levels established are well below those found to adversely affect human

‘health.

‘Standards for fluorides in effluent from aluminum smelting operations

‘have been proposed by the Environmental Protection Agency 1n the Federal
‘Register 38(230):33170-83, dated 30 November 1973. The proposed 40 CFR 421
'specified various concentrations of fluoride in effluent ranging from
kg/1000 kg of product/day to 2.0 kg/1000 kg of product/day, depending on
‘the process and the technology used. These limits were apparently

‘based on biologic effects, but on the best practicable, or best available,

‘technology.

‘Since these limits are not based on human health effects, they are

‘not directly comparable with the recommended standard of Chapter I.
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